In this paper, we introduce soft A-sets and soft B-sets in soft topological spaces which are defined over an initial universe with a fixed set of parameters and discuss their relationships with each other and other soft open sets like soft semiopen sets, soft preopen sets and soft α-open sets with the help of counterexamples. We also introduce the concepts of soft A-continuous functions and soft B-continuous functions. Finally, we obtain decompositions of soft continuity: f pu is a soft continuous function if and only if it is both soft α-continuous and soft A-continuous and also f pu is a soft continuous function if and only if it is both soft precontinuous and soft B-continuous.
Introduction
The concept of soft sets was initiated by Molodtsov [10] in 1999 as a completely new approach for modeling vagueness and uncertainty. He has shown several applications of this theory in solving many practical problems in economics, engineering, social science, medical science, etc. Later Maji et al. [8] presented some new definitions on soft sets such as a subset, the complement of a soft set. Research works on soft sets are progressing rapidly in recent years.
Shabir and Naz [11] introduced the soft topological spaces which are defined over an initial universe with a fixed set of parameters. Later Aygünoglu and Aygün [3] , Min [9] , Zorlutuna et al. [13] and Hussain and Ahmad [5] continued to study the properties of soft topological spaces. They got many important results in soft topological spaces.
Recently, weak forms of soft open sets were studied. First, Chen [4] investigated soft semiopen sets in soft topological spaces and studied some properties of them. Later Arockiarani and Arokialancy [2] defined soft βopen sets and some other weak forms of soft open sets in soft topological spaces. Finally, soft α-open sets and soft α-continuous functions in soft topological spaces were introduced by Akdag and Özkan [1] .
In the present study, we introduce some new concepts in soft topological spaces which are defined over an initial universe with a fixed set of parameters such as soft A-sets and soft B-sets which are weak forms of soft open sets. We study the relationships between different types of soft open sets in soft topological spaces. We also introduce the concepts of soft A-continuous and soft B-continuous functions. Finally, we give some decompositions of soft continuity.
Preliminaries
In this section, we present the basic definitions and results of soft set theory which may be found in earlier studies. Theorem 2.1. [11] Let (X, τ, E) be a soft topological space and (F, E), (G, E) soft sets over X. Then
Theorem 2.2. [5] Let (X, τ, E) be a soft topological space and (F, E), (G, E) soft sets over X. Then
The relative complement of a soft semiopen set is called a soft semiclosed set.
The relative complement of a soft preopen set is called a soft preclosed set.
The relative complement of a soft α-open set is called a soft α-closed set.
We will denote the family of all soft α-open sets (resp., soft preopen sets and soft semiopen sets) of a soft topological space (X, τ, E) by SαOS(X, τ, E) (resp., SPOS(X, τ, E) and SSOS(X, τ, E)). The example given below show that the converses of these implications are not true.
.., (F 15 , E) are soft sets over X, defined as follows:
Then τ defines a soft topology on X and thus (X, τ, E) is a soft topological space over X.
Definition 2.15. [12] Let (X, τ, E) be a soft topological space. A soft set (F, E) is called soft regular open set in X if (F, E) = int(cl(F, E)). The relative complement of a soft regular open set is called a soft regular closed set.
We will denote the family of all soft regular open sets (resp., soft regular closed sets) of a soft topological space (X, τ, E) by SROS(X, τ, E) (resp., SRCS(X, τ, E)).
Remark 2.2. [12] Every soft regular open set in a soft topological space (X, τ, E) is soft open. Now, we give an example to show that the converse of Remark 2.2 does not hold.
are soft sets over X, defined as follows:
for all x ∈ E. Definition 2.17. [13] Let (X, τ, E) and (Y, υ, K) be soft topological spaces and f pu :
. Definition 2.18. [7] Let (X, τ, E) and (Y, υ, K) be soft topological spaces and f pu :
Definition 2.19. [1] Let (X, τ, E) and (Y, υ, K) be soft topological spaces and f pu :
Definition 2.20. [1] Let (X, τ, E) and (Y, υ, K) be soft topological spaces and f pu : 
Soft A-sets and Soft B-sets
Definition 3.1. Let (X, τ, E) be a soft topological space. A soft set (F, E) is called soft A-set in X if (F, E) = (G, E)\(H, E), where (G, E) is a
soft open set and (H, E) is a soft regular open set in X.
It is obvious that a soft set (F, E) is a soft A-set if and only if (
is a soft open set and (K, E) is a soft regular closed set.
The converse of Theorem 3.1 is not true in general as shown in the following example.
.., (F 11 , E) are soft sets over X, defined as follows:
Then τ defines a soft topology on X and thus (X, τ, E) is a soft topological space over X [12] . Let 
. Let x e ∈ (F, E) and (H, E) be an arbitrary soft open set containing x e . Then (G, E) ⊓ (H, E) is also a soft open set containing x e . Since x e ∈ (K, E) = cl(int(K, E)), there is a soft point y e ∈ int(K, E) such that x e ̸ = y e and y e ∈ (G, E) ⊓ (H, E). Hence y e ∈ (G, E) ⊓ int(K, E) = int(F, E). Therefore x e ∈ cl(int(F, E)) and (F, E) ⊑ cl(int (F, E) ). Thus we obtain (F, E) is soft semiopen in X.
The converse of Theorem 3.2 is not true in general as shown in the following example.
Then τ defines a soft topology on X and thus (X, τ, E) is a soft topological space over X. Let Then τ defines a soft topology on X and thus (X, τ, E) is a soft topological space over X. Proof. Necessity is trivial.
To prove the sufficiency, let (F,
We have an immediate result from Definition 3.2. Theorem 3.4. In a soft topological space (X, τ, E), every soft closed set is a soft t-set.
The converse of Theorem 3.4 is not true. In fact we have the following result. 
Then τ defines a soft topology on X and thus (X, τ, E) is a soft topological space over X. Then (F 1 , E) is soft open but not a soft t-set. 
The converse of Theorem 3.9 is not true in general as shown in the following example. The examples below show that a soft B-set need not be a soft preopen set and a soft preopen set need not be a soft B-set. Proof. Necessity is trivial, we prove the sufficiency. It is clear that Corollary 4.1 is a generalization of Theorem 4.2. We observe that Corollary 4.2 follows from the fact that soft A-continuous functions are soft semicontinuous from Remark 4.1 and a function is soft α-continuous if it is soft precontinuous and soft semicontinuous from Theorem 2.3.
By Theorem 3.12, we have the following decomposition of soft continuity: We have the following implications.
soft continuity −→ soft α-continuity ↓ ↙ ↘ soft A-continuity −→ soft semicontinuity soft precontinuity ↓ soft B-continuity
